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Why count litter on Great Lakes beaches?

Counting litter is Step 1 in a larger process 

We count and categorize litter to:

� Learn the sources and fate of litter

� Measure ‘life span’ and impact on living things

� Develop efficient, sustainable solutions to reducing litter

This process is well underway for ocean beaches, but is rare for 

freshwater environments



Ongoing projects 

Two research projects to assess litter abundance on Lake 

Michigan beaches

1. Density and source of litter at the lake scale 

– Data from Alliance for Great Lakes, Adopt-a-Beach program

– Citizen-scientists collect and record litter abundance for 200 beaches



Ongoing projects 

Two research projects to assess litter abundance on Lake 

Michigan beaches

1. Density and source of litter at the lake scale 

– Data from Alliance for Great Lakes, Adopt-a-Beach program

– Citizen-scientists collect and record litter abundance for 200 beaches

2. Spatial and temporal variation in litter at the beach scale 

– Manual litter collection at Pratt Beach, Chicago IL

– Student-scientists at Loyola collect and record litter abundance along 

permanent sampling transects (1 year data collection)  



Analyzed AGL data for 5 beaches:

1.  North Avenue

2.  Marquette Park

3.  West Side County Park

4.  Sand Bay 1

5.  Sleeping Bear Dunes

2.

Current research follows questions from our 1st project



Most litter is consumables, from visitors
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• For ocean beaches, fishing activity and rivers are a 

major source of litter

• Across all Lake Michigan beaches, do fishing and 

rivers make major contributions to litter? 





1. Across all Lake Michigan beaches, does fishing make a major 

contribution to litter? 

Prediction: Yes, fishing sites will have more litter overall and 

more fishing-related litter than non-fishing sites

Questions
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• Fishing beaches, fishing-

related litter was 

0.00537% of the total

• Non-fishing beaches, 

fishing-related AL was 

0.00603% of the total
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1. Across all Lake Michigan beaches, does fishing make a major 

contribution to litter? 

Answer: No

Questions



1. Across all Lake Michigan beaches, does fishing make a major 

contribution to litter? 

Answer: No

2. Across all Lake Michigan beaches, does river proximity affect 

litter density and composition?

Prediction: More litter closer to river mouths

Questions



River to Beach Distance Category
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River proximity unrelated to litter abundance



River proximity unrelated to litter 
abundance by category type
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River to Beach Distance Category
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Regardless of river proximity: 
Most litter is food- and smoking-related



1. Across all Lake Michigan beaches, does fishing make a major 

contributions to litter? 

Answer: No

2. Across all Lake Michigan beaches, does river proximity affect 

litter density and composition?

Answer: No

Questions



Litter density related to 

population density

Hoellein et al. 2015. Current project
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Why count litter on Great Lakes beaches?

� Learn the sources and fate of litter

a. Patterns at 200 Lake Michigan beaches similar to our initial analysis of 5 
beaches. 

Biggest sources at these beaches: Smoking, eating, drinking

Population density (also likely visitor density) drives litter

b. Non-significant sources: fishing and river proximity

Major difference from ocean beaches

Different prevention or management strategies may be required. 

For example, direct at visitors rather than anglers or wastewater. 



Ongoing projects 

Two research projects to assess litter abundance on Lake 

Michigan beaches

1. Density and source of litter at the lake scale 

– Data from Alliance for Great Lakes, Adopt-a-Beach program

– Citizen-scientists collect and record litter abundance for 200 beaches

2. Spatial and temporal variation in litter at the beach scale 

– Manual litter collection at Pratt Beach, Chicago IL

– Student-scientists at Loyola collect and record litter abundance along 

permeant sampling transects (1 year data collection)  



Citizen-scientist data

Pros

• Lots of data

• Sites, dates

Cons

• Uncertainty in 
search area 

• Consistency of 
effort

• Size of litter 
collected



Study Site: No municipal cleaning, 

careful measurements of density

Dune restoration

• Limited access

• Sheridan/Pratt



Why count litter on Great Lakes beaches?

� Learn the sources and fate of litter

Major sites of litter accumulation: Areas near walking trails and 
vegetation adjacent to water-line accumulate.

Prioritize those sites for clean-up efforts?

Litter quickly re-accumulates, litter is in motion

More frequent clean-ups, more litter found

Litter collection by volunteers might represent an underestimate, 

Better delineation of search area?

Municipal cleaning – suggest it is effective for litter reduction

Sites where machines can’t reach?



� Develop efficient, sustainable solutions to reducing 
litter

• Additional signs (perhaps with data?)

• Abundant sites for garbage disposal  (including 
ashtrays?)

• Education at schools and volunteer events (underway)

• Distribution of litter data with event permitting

• Fines – Bans (plastic bags and microbeads)

• Empirical tests for these strategies – are they effective? 



Next steps

Apply approach to more beaches in AAB • Apply approach to more beaches in AAB 
database

• Measure: 

– ‘Missing litter’ components (including 
microplastic)

– Annual rate of litter accumulation

– Litter collection rate by municipal beach cleaning

– Decomposition rates and effects on organisms 
(including microplastic)
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